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Introduction
The field of Systems of Innovation approach has existed for a little more than two decades, following the seminal work by Freeman (1987) . Currently, it is used for the systemic study of the "elements and relationships which interact in the production, diffusion and use of new knowledge (Lundvall, 1992) ".This arrangements aim to increase market interactions, stimulating the generation and transfer of knowledge, skills and competences necessary for the formation of spillovers and economic growth.
Research in systems of innovation has progressively expanded the focus of its study, traditionally at the national level (; Lundvall, 1992; Nelson, 1993) , to explain innovation at the continental (Freeman, 2002) , regional (Cooke, et al. 2004 ), sectoral (Malerba, 2004 ) and technological levels (Bergek et.al. 2008) . Further, it contributed to other theoretical fields such as innovation, and social networks (Dodgson 2008; Assimakopoulos 2007) , knowledge and learning (Lorenz and Lundvall 2006) and innovation policy (OECD 2008) .
Up to know empirical research has focused on specific industries or institutional factors avoiding a broader explanation of National System of Innovation (Tylecote 2007; Eickelpasch and Fritsch, 2005) or offered a broad perspective which does not explain how institutions shape organization's innovative behavior (Mowery and Rosenberg 1993, Nelson 1993) . The former approach has focused on sectors such as biotechnology and E-economy (OECD 1997; Dodgson, et al. 2008; Lester 2001) . The latter approach includes broader longitudinal explanations of national systems (Freeman 2001; Nelson 1993 ) that covered a wide range of organizations, institutions in both developed countries (Arundel, et al., 2007) and catching up ones (Hu and Mathews, 2005; Motohashi and Yun 2007) .
Recently, efforts have been conducted to the study of Continental systems of innovation such as Europe (Arundel et al., 2007) or Scandinavia (Lundvall, 2008) . A review of the literature on the Mediterranean System of Innovation (MSI) 1 , however, revealed no single contribution has made the effort to comprehend the dynamics and components of it. Accordingly, the Mediterranean area should have an initial exploratory analysis of the organizations and institutions affecting its development. This analysis is relevant on the light of the ongoing turning point to consolidate the Union for the Mediterranean that will have major implications on the future innovation policies as well as on the depollution of the Mediterranean Sea, the establishment of maritime and land highways, civil protection initiatives to combat natural and man-made disasters, a Mediterranean solar energy plan, the inauguration of the Euro-Mediterranean University in Slovenia, and the Mediterranean Business Development Initiative focusing on micro, small and medium-sized enterprises.
Accordingly, this paper explores the functioning presenting some evidence on the functions of the Mediterranean System of Innovation (Edquist, 2006) . The novelty of this contribution, apart of been the first one of its kind at the Mediterranean system level, it highlights the perceived relevance of intermediary organizations connecting organizations across regions.
Our discussion proceeds by analysing data provided by 25 selected innovation actors such as politicians, project managers and academics from various Mediterranean countries in collaboration with the Institut Europeu de la Mediterrània IEMed (European Institute of the Mediterranean). We study the MSO through the following 1 Our analysis is based on the Social Science Citation Index (SSCI) of Thomson-ISI available on the online database and consistent with the aim of our focus of study.
research questions: a) how the Mediterranean System of Innovation (MSI) accomplishes the innovation system functions? Our results suggest the MSI has partially accomplished different innovation functions. However, the collected data revealed that the design of the system of innovation strategy and the role of intermediary organizations are two central activities for the development of the system.
The remainder of this paper is structured as follows. Section 2 describes the literature review on systems of innovation and each of the functions mentioned in the literature.
The third section describes our research design. We continue in section 4 where we integrate our empirical data in the functions perspective of the systems of innovation.
The final section summarizes the research and offers suggestions for further research.
Literature Review
The field of Systems of Innovation (SI) approach can be interpreted as institutional arrangements to provide connectivity among economic actors (Carlsson, 2007) . These attempt to increase market interactions stimulating the generation and transfer of knowledge, skills and competences necessary for the formation of spillovers and economic growth. In this respect, the system of innovation framework is based on the following core aspects: first, it places innovation and learning process at the centre of the focus, second, it employs historical and evolutionary perspectives; thirdly, it emphasizes the idea of interdependency, and non-linearity and finally emphasizes the role of institutions for promoting innovation (Edquist, 2006) . These aspects offer researchers with the sufficient perspective to explain the performance and transformation of systems at different levels of analysis. Edquist (1997) suggest studies on systems of innovation include "all important economic, social, political, organizational, institutional, and other factors that influence the development, diffusion and use of innovations (Edquist 1997) 
Functions of Systems of Innovation
An established contribution to the study of systems of innovation represents the function approach (Chaminade and Edquist, 2005; Liu and White, 2001; Gali and Teubal, 1997) that is used to explain how an innovation system works in comparison to how it is composed or structured (Markard and Truffer, 2008) . According to Jacobsson and Bergek (2004) and Hekkert et al. (2007) , the fundamental reasons that justify the use of the functions approach are: 1) it allows researchers to conduct comparisons between innovation systems with different institutional set-ups; 2) it enables a more systematic method for mapping the determinants of innovation cycles and feedback loops and 3) it makes it possible to deliver a clear set of policy targets as well as methods to meet these targets. Table 1 presents selected contributions to the functions perspective, the four groups of innovation activities to be considered by policy makers and the suggested indicators that describe the overall dynamics of innovation systems. Following, this paper briefly presents these four themes and sub-themes.
Provision of Knowledge inputs to the innovation process
This function, provision of R&D and competence building, emerged out of the perspective of interactive learning proposed by Lundvall (1992) . It has evolved and focused on the how knowledge is created, transferred and exploited (David and Foray 1995; Johnson and Jacobsson 2003; Lam and Lundvall 2006) as well as the learning capability of individuals, organizations and regions related to human resource development and competence building (Lundvall et al., 2002) . 
Provision of markets-demand site factors
These two functions involve the 1) articulation of quality requirements from the demand side and 2) the formation of new product markets. 
Provision of constituencies to the innovation system
This function explores the three inputs to the innovation system: 1) creating and changing organizations for the development of new fields of innovation, 2) networking through markets and other mechanisms and 3) legitimacy. The function, creating and changing organizations for the development of new fields of innovation, supports the deployment of new technologies through the creation of new start-ups or new entrepreneurial activities in established firms. Entrepreneurial experimentation is measured using the number of new entrants, number of different types of applications and the breath of technologies used, as well as the character of technologies employed (Bergek et al., 2008) . The second function, networking through markets and other mechanisms, explores the ongoing continuous interaction among firms, universities and users where networks or clusters of firms facilitate the exchange of information (Carlsson and Stankiewicz, 1991 Finally, legitimacy is a matter social acceptance and compliance with relevant institutions (Bergek et al., 2007) . It is considered as a conscious process, through continuous actions between public and private organizations and individuals. The process of legitimation is aligned to the institutional alignment and enactment of new institutions i.e. incentives or obstacles to innovation.
Support services for innovation firms
Finally, the formation and development of systems of innovation depends on the support services provided by private and public organizations that include: 1)
Incubating activities, 2) financing innovation processes and 3) provision of consultancy services (Edquist, 2006) . The first one involves the provision of facilities and administrative support for innovation projects. The second involves the activities necessary for commercializing and facilitating the diffusion of R&D. Finally, the last activity involves the provision of consultancy advice for the commercialization and appropriation of technologies.
Research Design
This Finally, in this research we are aware of the differences between the northern and the southern Mediterranean countries. However, this paper attempts to be the first analysis on functions of the overall system rather than on its differences.
The Functions of the Mediterranean System of Innovation (MSI)
This part informs how the system of innovation functions is carried out on the MSI.
This part follows the ten functions suggested by Edquist (2006) 
Current situation in the MSI
This paper attempts to highlight the presented and discussed activities at the IEMed Workshop with 25 representatives from various Mediterranean countries. The structure of this point attempts to highlight arguments (table 2) to each innovation function as well as explain each one briefly.
Provision of R&D and Competence building
In the MSI the provision of R&D and competence building is supported as part of specific national programmes such as the "programme National "When I listened to the last presentation and went through different actions, I thought where is the strategy? And the strategy came last. I would have thought the strategy has to come first. This is something; we observe rather often that we are lost in details. I believe there are too many programmes in support of innovation, research, clusters. There are just too many and most the programmes have no impact"
2) Formation of new product markets "Nowadays, the only programmes addressing the lack of collaboration, between the Mediterranean region and the European region, are the Eureka and Medibtikar"
Provision of constituents inputs to the innovation process 1) Creating/changing organizations needed for the development of new fields "In the Mediterranean region the only existing program of collaboration is Medibtikar that is designed to 1) increase the efficiency of incubators and technological parks across the region, 2) increase and enable technology transfer, 3) find early stage financing to increase innovation, 4) innovation management and 5) support for specific sectors"
2) Networking through markets and other mechanisms "Medibtikar facilitates the establishment of innovation networks through its five axes of operation (1) Services to incubators and technology parks, 2) development of technology transfer, 3) financing innovation, 4) innovation management and 5) sectoral support). Other local initiative is the one from ACC1Ó that has the initiative to create networks of innovation support to narrow interactions between universities and firms" "Enterprise networks represent coordinated actions between companies targeted at increasing their critical mass and at strengthening their presence on the market without necessarily having to merge" "In the Mediterranean region, Medibtikar, had the supporting role to set-up TTOs to facilitate the membership of Mediterranean countries to the Enterprise Europe Network (EEN). Up to now, five Mediterranean countries have already the partnership and other five are receiving help to write a proposal for acceptance"
3) Changing institutions that provide incentives or obstacles "A definitive and unique Mediterranean legal framework is apparently too complex and specialized that might encounter not only legal discrepancies but also cultural differences. Furthermore, it apparently represents a low priority for private companies collaborating with the research sector"
Support services for innovation firms 1) Incubating activities "Technology Transfer Offices (TTO) are relevant actors for the innovation process because these have the role to promote the generation, transfer or commercialization of the knowledge that may be applied to business activity" . "TTO are responsible to design, coordinate and manage a framework of technology transfer between university and companies"
2) Financing of innovation activities "Most people qualify innovation support as a vitamin that helps to make the economy more robust, healthy. You could also qualify it as an aspirin if some people have some headache…The question is whether you can tackle the current economic and financial crisis with vitamin pills and aspirin. I doubt!"
Three funding levels of innovation support: 1) Specific support for innovation initiatives (innovation vouchers) , 2) Specific innovation funds (Early stage funding through a business angel network), 3) General funds (Scientific and technological research investment, fund, competitive fund, Competitiveness and Development Fund and Enterprise Financing fund)
3) Provision of consultancy services of relevance for innovation processes "Two forms of consultancy facilitate the innovation process: 1) innovation agencies and 2) innovation intermediaries". 1) Innovation agencies financing innovation activities for the system of innovation and acting as facilitator of companies willing to unlock their potential to innovate and 2) Public-Private-Partnerships (PPP), private organizations, or programmes collaborating with the innovation process, from a non-technological perspective.
Articulation of quality requirements
In this part we use the indicator "targets set by governments and regulatory pressure" to study the articulation of quality requirements. Specifically, we observed the national innovation strategies of Mediterranean countries. Currently, in the Mediterranean countries, the issue of the innovation strategy is of high relevance because most innovation programmes do not have an impact on innovation and do not enforce the development of capabilities. Two comparing scenarios represent the Italian and Moroccan innovation tools. On the one hand, the former addresses 1) demands of an already specific type of companies (SMEs), 2) specific sectors and 3) innovative opportunities whereas the later provide opportunities to 1) a larger set of priority sectors, 2) emerging industrial sectors and 3) clusters and potential innovation initiatives. However, neither of these innovation strategies presents a clear strategy for enduring the development of capabilities and collaboration in the Mediterranean region.
Finally, the last two major issues for the national innovation strategy include the designing and implementing an innovation strategy that embraces common goals that are perceived by everyone as long-term objectives as well as the diverse number of innovation actors who present their competences and needs.
Formation of new product markets
The formation of new product markets is in the Mediterranean area promoted by searching for new collaboration agreements between Mediterranean countries and national technology agencies in Europe. . However, a long lasting and formal collaboration has not been identified. Currently, the only programmes addressing the collaboration, between the Mediterranean region and the European region, are the Eureka and Medibtikar programmes.
Creating/changing organizations needed for the development of new fields
The system of innovation function "creation and change of organizations needed for the development of new fields" is measured by the number of diversifying activities of incumbents and the breath of technologies used in the Mediterranean region.
Innovation activities are observed at the Mediterranean, national, cluster and sectoral level. At the Mediterranean level, the only existing program of collaboration is
Medibtikar that is designed to 1) increase the efficiency of incubators and technological parks across the region, 2) increase and enable technology transfer, 3) find early stage financing to increase innovation, 4) innovation management and 5) support for specific sectors.
Collaboration at the regional and cluster level has been more predominant in the Mediterranean region. For example, the Barcelona city council has as objective to: 1) boost the role of Barcelona in terms of innovation, 2) link national and international innovation activities to the territory and 3) be recognized as an engine of innovation and research. A similar alternative represents the meta-districts in Italy that are scattered throughout the entire territory to benefit the sectoral synergies by 1) aggregating networks of SMEs; 2) supporting collaboration with the research system and 3)
intensifying the exchange of know-how between companies.
At the sectoral level, collaboration is feasible by identifying companies' problems and future opportunities. A representative example is the ICT sector in Egypt that emerged out of a small group of private investors and policy makers, both having a common understanding of market needs and mutual interest. Following, once the system was on its emerging phase, it became institutionalized by governmental entities. The success factor in this case was the informality and collaboration among companies.
"Our experience with textiles is that it is much easier to do this in the private sector. Businessmen and women everywhere can change the way they do things very quickly if assured a financial return on their efforts"

Networking through markets and other mechanisms
In the Mediterranean region two forms of networks were ranked as highly relevant, for the development of the system of innovation, the first one is the innovation network and the second the enterprise network. The EEN creates value for companies by providing the platform where SMEs are able to propose a technology offer and send it to a large network of firms in 60 countries. By the same token, they can write a technology request and express their specific need for a technology in a particular area.
Changing institutions that provide incentives or obstacles
Apparently, a common Mediterranean legal framework represents an enabler mechanism for collaboration among Mediterranean countries. Apparently, the idea of a common Mediterranean legal framework is advantageous for the development of the MSI. However, up to now, mechanisms to successfully achieve it remain vague.
Incubating activities
Technology Transfer Offices (TTO) are relevant actors for the innovation process because these have the role to promote the generation, transfer or commercialization of knowledge to be applied for business activities. Furthermore, TTO are responsible to design, coordinate and manage a framework of technology transfer between university and companies.
Currently, three activities are conducted to improve the technology transfer process in the Mediterranean regions. The first initiative is the establishment of new enterprise partnerships that could occur through mergers and acquisitions with foreign companies.
The second initiative is to increase the technology transfer initiatives on the Mediterranean service sector, along the product value chain. Finally, Mediterranean countries are searching for initiatives to establish new alliances between specialized southern Mediterranean agencies for innovation and European ones.
Financing of innovation activities
According to the attendees to the IEMed workshop, innovation funding has been broadly spread among different industries, sectors and technologies, without analyzing and measuring their impact. In the short-term, however, this form of distributing the scare funding resources demands a necessary change in the funding model.
"Innovation support is been changed and if not, it will stop"
Currently, in the Mediterranean region the mechanisms for funding innovation include:
Firstly, the broadest level of funding is known as the general funding initiatives. In Italy this initiative are focused on fertilizing: 1) basic and industrial research, 2) competitive development and innovation and 3) the development of the Italian productive system.
The second level is the Specific Innovation Funds for defined entrepreneurial or company activities. This initiative could be coordinated by public or private initiatives and usually the funding is lower and more targeted, in compare to the upper level. Based on this exploratory research, further research should attempt to: 1) explore each the northern and southern Mediterranean system innovation separately and 2) specifically explore the role of intermediaries linking the activities from different countries.
